Abstract -With increasing design complexity, as well as continued scaling of supplies, the design and analysis of power distribution networks poses a difficult problem in modern IC design. We propose several closed-form solutions for power distribution network optimization and analysis which explicitly take into consideration the mesh topology. An RLC model for on-chip power distribution networks is presented for array and wire bonded integrated circuits including inter block decoupling capacitors and impedances. One of the more common design techniques for power distribution networks (PDN) is the determination of the impedance & supply noise. Current-mode technique is used. By using this current mode technique noise and impedance, voltage is analyzed.
I. INTRODUCTION
The power distribution network distributes power and ground voltages from pad locations to all devices in a design. Shrinking device dimensions, faster switching frequencies and increasing power consumption in deep sub-micrometer technologies cause large switching currents to flow in the power and ground networks which degrade performance and reliability. A robust power distribution network is essential to ensure reliable operation of circuits on a chip. Power supply integrity verification is a critical concern in high-performance designs. With the on-going miniaturization of integrated circuit feature size, the design of the power and ground distribution networks has become a challenging task. These challenges arise from shorter transition times, lower noise margins, higher currents, and increased current densities. Furthermore, the power supply voltage has decreased in order to lower dynamic power dissipation. A greater number of transistors increase the total current drawn from the power delivery network. Simultaneously, the higher switching speed of these greater numbers of smaller transistors produces faster and larger current transients in the power distribution network. The power distribution networks are designed to minimize these voltage drops, maintaining the power and ground supply voltages at the terminals of the current load within specified noise margins. If the power supply voltage drops too much, the performance and functionality of the circuit will be affected.
II. PROPOSED SYSTEM
A.Current Mode Logic CM signaling scheme, a transmitter utilizes a VM input signal to transmit a current with minimal voltage swing into an interconnect (transmission line). The fast operation of CML circuits is mainly due to their lower output voltage swing compared to the static CMOS circuits as well as the very fast current switching taking place at the input differential pair transistors. One of the primary requirements of a current-mode logic circuit is that the current bias transistor must remain in saturation region in order to maintain constant current. Transconductance amplifier is an amplifier whose differential input voltage produces an output current. Thus, it is a voltage controlled current source (VCCS). There is usually an additional input for a current to control the amplifier's transconductance. . The OTA, while providing excellent linear amplifier characteristics, does provide a simple means of gain control. For this application the OTA may be considered the realization of the ideal differential amplifier in which the full differential amplifier gm is converted to a single ended output. Because the differential amplifier is ideal, its gm is directly proportional to the operating current of the differential amplifier; in the OTA the maximum output current is equal to the amplifier bias current IABC. Thus, by varying the amplifier bias current, the amplifier gain may be varied: A = gm RL where RL is the output load resistance.
C.Transimpedance Amplifier A Transimpedance amplifier, (TIA) is a current-to-voltage converter most often implemented using an operational amplifier. The TIA can be used to amplify the current output of Geiger-Muller tubes, photo multiplier tubes, accelerometers, photo detectors and other types of sensors to a usable voltage. Current-to-voltage converters are used with sensors that have a current response that is more linear than the voltage response. The Transimpedance amplifier presents low impedance to the photodiode and isolates it from the output voltage of the operational amplifier. In its simplest form a transimpedance amplifier has just a large valued feedback resistor, R f . The gain of the amplifier is set by this resistor and because the amplifier is in an inverting configuration, has a value of -R f . There are several different configurations of transimpedance amplifiers, each suited to a particular application. The one factor they all have in common is the requirement to convert the low-level current of a sensor 
D.Decoupling Capacitors
Decoupling capacitors are widely used to manage power supply noise. A decoupling capacitor acts as a reservoir of charge, which is released when the power supply voltage at a particular current load drops below some tolerable level. Alternatively, decoupling capacitors are an effective way to reduce the impedance of power delivery systems operating at high frequencies. Since the inductance scales slowly the location of the decoupling capacitors significantly affects the design of the P/G network in high performance ICs such as microprocessors. With increasing frequencies, a distributed hierarchical system of decoupling capacitors placed on-chip is needed to effectively manage power supply noise. The efficiency of decoupling capacitors depends upon the impedance of the conductors connecting the capacitors to the current loads and power sources. During discharge, the current owing from the decoupling capacitor to the current load results in resistive noise (IR drops) and inductive noise (L dI /dt drops) due to the parasitic resistances and inductances of the power delivery network. The resulting voltage drop at the current load is therefore always greater than the voltage drop at the decoupling capacitor. Thus maximum parasitic impedance between the decoupling capacitor and the current load exists at which the decoupling capacitor is effective.
E.Modified Block Diagram
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IV. CONCLUSION
The operation of an integrated circuit relies on the supply of power to the on-chip circuitry. Power distribution systems serve the purpose of supplying an integrated circuit with current while maintaining specific voltage levels. The power current is distributed across an integrated circuit through an onchip power distribution network, an integral part of the overall power distribution system. The on-chip power distribution network delivers current to hundreds of millions of high speed transistors a high complexity integrated circuit. This paper analyzes supply noise and impedance in on-chip PDNs of digital ICs. The PDN is modeled as a inductive, Capacitive, resistive properties and connected to the ac ground Through supply/ground pads arbitrarily located. The influence of interblock decoupling capacitances is also considered in the model. This serves to obtain the impedance of the PDN as the Ratio between the amount of PSN and the amount of current drawn by the switching block. By using current mode technique Gain is improved and also voltage & current is calculated.
